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institutions moving into the top 100; (2) the total federal research 
funding to universities and colleges appears to be concentrated in 
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research and development funding to universities ahd colleges by 
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February 5, 1987 



The. Hbribrable Mark O. Hatfield 
Ranking Minority Member^ 

Committee on Appropriations 
United States Senate 



Dear Senator Hatfield: 

As requested in your December 17r 1985^ letter and 
subsequent discussions With your office^ this report 
examines the patterns of distribution of federal research 
funds to universities arid colleges. You expressed 
particular cbricerri that these funds were excessively 
concentrated in certairi iristitutidris arid regidris df the 
country While other iristitutidris arid regidris received very 
limited federal suppdrt fdr the scieritif ic research 
uridertakeri dri their campuses arid that the system df using 
external jpeer reviewers might urifairly cdritribute td that 
coricentratidri • 

We subsequeritly agreed td (1) determirie the distributidn 
pf federal research furids td universities arid colleges by 
iristitutidris state ^ agericy^ arid field df science ^ ( 2 ) 
analyze the exterit td Which patterrisdf distribution are 
accdurited for by histdrical trerids> direct congressional 
actidri^ field df scierice ^ demographic and soeideeondmic 
factdrs^ arid the use arid distributidri of peer reviewers^ 
(3) review previdus studies of the relationship between 
the award process arid distributidri df federal research 
furids > arid (4 )__describe award procedures at the National 
Institutes of Health (NIH) arid the Natidrial Scierice 
Foundatidri (NSFJ, hs We agreed^ this report addresses 
points one arid tWd; a subsequerit repdrt will examine 
points three arid fdur. 

To address pdirits drie arid tWo^ we examiried data for total 
federal f uridirig fdr research and development for the 50 
states arid the District df Columbia and fdr the 100_ 
uriiversities and cdlleges that received the most federal 
research arid development funds • For the distribution of 
peer reviewers s we limited our analysis to NSF and NIH. 
These tWd agericies are the major sources df peer reviewed 
federal research awards and represented over 60 percent of 
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all federal research funds to universities and colleges 
for fiscal year 1984. 

Data for this report were obtained from NSF's Division of 
Science Resources Studies ^ SlH ' s Division of Research 
CSrantSr the Department of Education's Nat ional Center for 
Education Statistics^ and the BiS. Bureau of the Census. 

The following are the principal findings from bur 
analyses . 

— Although the percentage of federal^researeh and. 
development funds received by the top funded 10D 
universities and colleges has remained relatively 
stable from 1967 to 1984^ the compos itidn of the 
top_ 18e_has changed r with 1 9 institutions moving 
into the top_ 18e.__The top 100 institutions 
received 88 percent of the federal research funds 
in 1967 and 86 percent_ in 1 984. Statutory 
earmarking of NiH_ research funds in appropriation 
acts and awardsf or institutional development did 
not appear to be related to change in 
institutional rank in funding from 1967 to 1984. 

( See section 2 . ) 

— Federal research funding tq_universities and 
colleges appearsto be_concentrated in relatively 
few states and institutions; however ^ when federal 
research funds are exami ned_by f teld of sciencef 
states and institutions that rank_below the top in 
total federal research funds may become among the 
top in a particulars ield of science. Forty 
institutions that rank below the top 20 in overall 
federal research funds rank within the top 20 for 
one or more fields of science. (See section 3i) 

— Federal research and development funding to 
universities and colleges by state positively ^ 
correlates to varying_degrees with the demographic 
and socioeconomic factors of _p6pulati6h si ze , 
number of employed scientists and engineers ^ 
number of Ph'.D.^s granted in science and 
engineering f and federal research and development 
funds to other than universities and colleges. 

( See section 4 . ) 
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— NIH and NSF peer review participants and the 

number of NIH and NSF awards are less concentrated 
geographically than NIH and NSF research funds. 
( See section 5 . ) 

We did not request agency coininents because we did not 
evaluate the progrcuns of any agencie do not have arty 

critical comments about any agencies or organizations. 

We are sending copies of this report to the major federal 
agencies funding research at universities and to other 
interested parties upon request. If you have additional 
questions or if we can be of further assistance in this 
matter^ please contact me at (202) 275-1000. 

Major contributors are listed in Appendix I. 



Sincerely yours ^ 




Sarah P. Frazier 
Associate Director 
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OBJECTIVES^ SCOPE ^ AND METHODOLOGY 



GENERAL DISTRIBUTION_pF_ FEDERAL RESEARCH FUNDS T0_ 
UNIVERSITIES AND COLLEGES FROM FISCAL YEARS 1967 
TO 1984 

Figure 2. 1i Trends in Distribution of All 

Federal RSD Funds tb__Uhiversities and 

Colleges for Fiscal Years_1967_to 1984 
Table 2.1: Changes inthe Tbp_20 

Institutions From 1967 to 1984 
Table 2. 2i Top 100 Institutions in 1984 Not 

in the TdplOO in 1967 
Table 2.3: _Statutory Earmarks of NIH 

Research Funds 
Table 2.4: Ma3dr_ Institutional .Development 
_ Award Programs From 1957 to 1974 
Figure, 2.2: Influenci of Institutional 

Develppment Award, Pfbgrarns on Change in 

Institutional Rank 

INFLUENCE OF _PIELD_OF_SCiEN^ 

DISTRIBUTION, OF FEDERAL RESEARCH _FUNDS_ FOR 1984 
Figure 3.1: Proportion of Federal .Research 

Funds to Institutions by Field of Science 
Table 3.1: Rankings of the Top_20_ _ 

Universities and Colleges by Field of 

Science for 1984 
Table 3. 2: Institutions Ranking •» n the Top 

20 in One or More Fields of Science But Not 

in the Top 20 Overall 
Table 3.3: State Rankings by Fields of 

Science fdir 1984 

COMPARISON OF FEDERAL RESEARCH .FUNDING RELATED 
SOCIOECONOMIC AND DEMOGRAPHIC FACTORS 

Table 4.1: RarikOrder Correlations for 

_ Demographic arid Sbcioecbriomic Factors^ 1984 

Table 4.2: State Rankings for Demographic 

Factors^ 1984 
Table 4.3: State Rankings for Sbcibecbnomic 
Ifactbrsr 1984 

PFSR_REViEW_AND DISTRIBUTION OF NIH AND NSF 
RESEARCH FUNDS 

Fig^ure 5.1:_ Percent bf NSF and NIH Research 
Funds tb Top 10 States by Peer Review 
Factbrs 



Figure 5*2: Gomparisoh of NSF Research Funds 

to Institutions with Peer Reviewers and 

Proposals Awarded 
Figure 5i3j Gdmparisdh of NIH Research Funds 

to Institutions with Peer Reviewers and 

Proposals Awarded 
Table 5^1: Rank Gompc*rison of Top 10 States 

Receiving Research Funds From NSF, NlH, 

and DOD 

Table 5.2z Percent of Research and 
Development to Top 10 States by Total 
Federal and by Selected Agencies 

6 SUMMARY 



APPENDIX 

I Major Contributors to This Report 

ABBREVIATIONS 

DOD Department of Defense. 

GAP General. Accounting Office 

NIH National Institutes of Health 

NSF National Science Foundation 

RSD Research and development 



5 

7 



SECTION 1 
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METHODOLOGY 
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OBJECTIVES 



Th(B Chairman Of hhe Sienate Commi ttiBie on Appropriations asked 
lis to determine the distribution by institution of those 
scientific resiearch funds whiere a peer rieviiew-based process^ 
determined or helped to determine how the funds were distributed. 
In subsequent discussions with thie Committieie, we agreed to (1) 
determine the distribution of federal research funds to 
universities and colleges by institution, state, funding agency, 
and field Of science and (2) analyze the (extent to which the 
patterns of distribution are accounted for by historical trends ; 
field of science; and demographic, socioecdndmic , and peer review 
factors. The Chairman was alsd interested in whether statutory, 
earmarking^ of National Institutes df Health (NIH) research funds 
was related to change in institutional ranking based on total 
receipt of federal research funds. 



SCOPE AND METHODOLOGY 

_ _ _T9_ ^^simine the distribution of federal research funds to 
universities_and colleges , we obtained data from the National 
Science_Foandation ' s (NSF)^ Division of Science Resources Studies, 
and f roraNIH^ s Division of Research Grants; NSF provided 
historical data for all federal agencies an federal research and 
development obligations to the top 100 institutions for the 
fiscal years 1967 (the first year for which we had complete 
data) ,1970, 1975, 1980, and 1984 (the latest year for which we 
had complete data at the time of our review); We examined these 
years for trends in federal research funding • The top 100 
institutions are defined as those universi ties and colleges 
receiving_ the largest amounts of federal research and development 
fundingfor the particular fiscal year. In addition, NSF 
provided data for all federal acencios on th^ funding to the top 
100 institutions by field of science and by federal agency for 
fiscal year 1984. 

To examine socioeconomic factors for the ^0 states and the 
District of Columbia, we obtained NSF ^ata for fiscal y^nr 1984 
on the number of scientists and engineers employed within a state 
and the number of Ph.D.'s granted in science arid erigirieerihg. We 
used U;S; Bureau of the Census data for the estimated state 
population for 1984 for per capita computations. The Department 
of Education' s National Center for .Education Statistics provided, 
data on state funding for higher education. NIH and NSF provided 



I Peer review is the process by which experts from academia^ 
industry, and outside government agencies are used as advisors by 
NIH and NSF to select meritorious research projects for funding. 

^ Earmarking is the designation by tile Congress of particular 
recipients of appropriated funds. 
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data by institution and by state for fiscal year 1984 on the 
nuiTiber_of peer reviewisrs, the number of proposals awarded , and 
the number of proposals reviiewed. They also provided data on the 
value of the research awards. 

We used these data to: 

Examine the trends in federal research funding from 
fiscal years 1967 to 1984^ 

Examine the relationship between institutional ranking in 
the top 100 and institutional ranking by field of scie-ice 
fpr fiscal year 1984, the latest year for which complete 
data were available. The fields of science used in our 
analysis are engineering, physical sciences^ math and 
computer sciences, environmental sciences^ life sciences, 
psychology, social sciences^ arid_gther sciences _nbt 
elsewhere classified. We used NSF definitions for these 
fields . 

Compare the institutional and state ranking in federal 
resisarch funds with the number and value of NIH and NSF 
grants and number of peer reviewers, awards^ and 
proposals for each institution arid state for fiscal year 
1984. 

Correlate state rankings in federal research arid 
development funds to universities arid colleges with the 
following demographic and socioecdridmic factors : 
population, number of employed scieritists arid engirieers, 
number of Ph.D. 's granted in scierice arid engineering, 
state funding of higher educatiori , arid tdtal federal 
research and development funds. 



SECTION 2 



GENERAL DISTRIBUTION OF FEDERAL RESEARCH FUNDS_ TO 
UN I V E RSITIES AND COLLEGES FROM^ FISCAL YEARS 196 7 TO 1984 

6 The percentage of federal research funds awarded to the 
top 100 universities anc2 colleges has remained stable 
over the past 17 years, 

^ "^^f^^.^^Y? changes in the universities and colleges 

that constitute the top 100 • 

o Earmarking of NIH research funds and institutional 

development award programs did not seern to be related to 

change in rark for the top 100 institutions from 1967 to 
1984. 
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Figure 

Trends in Distribution of All Fe deral R&D Funds to 

a nd G ol leges 
r^^^^^o 1984 




Trends in distribution of federal RSD 
funds, to universities and colleges 
from 1967 to 198t 

In 1984r_over 80 percent of the federal bbligatibris for 
research and development at universities and colleges were 
received by the top 100 institutions. This prdportibn has 
remained stable over the past 17 years • Figure 2 • 1 shows : 

The percentage of funds going to the top j 100 institutions 
decreased slightly from 88 percent in 1967 to 86 percent 
in 1984. 

The percentage of funds going. to_the top 50 institutions 
decreased from 70 percent in 1967 to 67 percent in 1984. 

The percentage of funds going to the top 20 institutions 
decreased from 45 percent to 42 percent . 



Changes in 



Table 2 . 1 

^testitutibhs From 1967 to 1984 



Fiscal-year 1 967 
Top 20 



1 Mass ins^ of Technology 

2 University of Michigan 

3 ebldmbia Univ Main Div 

4 Harvard University 

5 Univ of Illinois 

6 Univ of Gal Berkeley 

7 Stanford University 

8 Univ of dal Los Angeles 

9 University of Chicago 

10 Univ of Wis-^Madisdn 

1 1 Cornell University 

12 University of Minnesota 

13 University of Washington 

14 Univ of Pennsylvania 

15 Johns Hopkins University 

16 New York University 

1 7 Yale University 

18 University of Maryland 

19 Duke University 

20 Princeton University 



Fiscal year ISM 
Top 26 



1 Johns Hopkins University 

2 Mass Inst of Technology 

3 Stanford University 

4 University of Washington 

5 Columbia Univ_Main Div 

6 Univ of Cai Los Angeles 

7 Cornell University 

8 Univ of Cai San Diego 

9 Univ of Wis-Madison 

10 Harvard University 

11 Yale University 

12 University of Michigan 

13 Univ of Pennsylvania 

14 Univ of Cai Berkeley 

15 Univ of Cai San Francisco 

16 Univ of Southern Cai 

17 University of Minnesota 

18 Univ of iilinois Urbana 

19 University of Chicago 

20 Pennsylvania State Univ 



erJc 
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Changes in the top 100 ihstitutibhs 
from 1967 to 1984 



Although there has been little change over the past 17 years 
in the degree to Which federal researchfunds have been 
pdncent rated in thr top 100 institutions^ some of the particular 
institutions have changed. 

Table. 2,1 shows that_16 of the top 20 institutions have 
remained the same for 1967 and 1984. The institutions that had 
dropped but of the top 20 were: 

— New York University 

— University of Maryland 

— Duke University 

— Princeton University 

The institutions that were in the top 20 in 1984 but not in 1967 
were : 

— University of Calif brnia-San Diego 

— University of Calif orni.^-San Francisco 

— University bf Southern California 

— Pennsylvania State University 
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Not in the Top 100 In A^^Sl 



1984 

Institution rank 

Georgetown University 97 

Georgia Institute of Technology 43 

SONY at Stony Brook 54 

University of California at Ifvine_ 61 

University of California at Santa Barbara 79 

University of Connecticut 57 

University of Idaho _ __ _ 91 

University of Medicine and Dentistry of New_Jersey 98 

University of Texas Health Science Center ^ Dallas 51 

University of Texas Health Science Center r Hbustbh 89 
University of Texas Health Science Center y Sari 

ftntonio 80 

University of Texas System_Caricer Ceriter _ 84 

University of Vermdrit arid State Agricultural : : 

College 81 

University of Wydmirig 92 

Utah State Uriivefsity_ _ __ 85 

Virginia Pdlytechriic Institute arid State Uriiversity 75 

Virginia Cdinmdriwealth Uriiversity 74 

Wake Fdrest_Uriiversity _ 96 

Wbdds Hdle Ocearidgiraphic Iristitute 40 
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_ Seven iristitutibris were not iil the top 50 in 1967 but were 
in the top 50 in 1984. They were: 

o University of Arizona 

d Woods Hole Oceanographic Institute 

d Bdstdn University _ 

d Georgia Institute of Technology 

d University df__Calif drnia-Davi s 

d Oregon State_Uni versity 

d University df New Mexicd 



Nineteen ins ti tutidns that were riot in the top 100 in 1967 
were in the tdp 100 in 1934. (See table 2.2.) 
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Table 2.3 

Statutory Earmarks of NIH Research Funds 



Year ftrhouht 

1976 ? 100,000 

1983 500,000 

1985 4,500,000 



instlt 



Haskeii Indian 
Junior College 



New Mexico State 
University 



University of West 
Virginia 



Purpose 

Part of the_Hinbrity 
Biomedical Suppbr+t 
Progr am 

Chimpanzee coidriy 



To develop an 
academically based 
center for cancer 
prevention , 
detection 7 and 
accessibility to 
specialized care for 
the Appalachian 
region 
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Effect of earinarkihq aiid ihstitut ibhal 
deyalopmen t awa rd pr bg r am s 

Statutory earmarking and ihstitutibhai development award 
programs are two examples of how institutions can receive federal 
research funds outside of the traditional research award system. 

Among the cpncerhs expressed by the scientific cominunity about 
statutory earmarking of research funds is that recipients may have 
an unfair advantage in receiving future peer-reviewed awards and 
that earmarked funds are hot awarded on the basis of merit of the 
research., __We examined NIH research funds with statutory earmarking 
because NIH is the largest source of peer-reviev7ed funds. 

^ Statutory earmarking of NIH research funds for the 11 years we 
exainiried_was minimal^ _ We re-'iewed NIH apr>ropriation acts for 1966, 
1967, 1970^ 1971, 1972, 1975, 1976, 1982," 1983, 1984, and 1985, and 
found three instances of ebhgressionaliy earmarked funds. (See 
table 2.3. ) 

Of these three earmarkings , _one is f or a junior college which 
is not ranked as a university and the other two are too recent to 
have an effect on subsequent peer reviewed funding. 



19 ■ 19 

O = - - 

ERIC 



Table 2.4 

Major Instituttoimj^^eyelopment Award Programs 
From 1 957 to 1 9X4 



Program; 



primary Objective : 



Time in Effect: 



Scope of Effort : 



Program ; 

Primary Objective : 



Time in Effect: 



Scope of Effort : 



Program; 



Primary Obje4:;tlv^ ; 



T iin^ in Effect • 



Scope of Ef for^t ; 



Program ; 



Primary Objective ; 



Time in &f f e^t ; 



Scope -of Ef fort ; 



Primary Objective ; 



Time in Effect ; 



Scope of Effor t. ; 



NSF Science Development Grants 
To increase the number of institutions of 
recognized excellence in research and 
research education in the sciences . 
1964 to 1 972. 

$233 million for 102 universities. 

NIH Health Sciences Advancement Award Program 
TO expand the national capability for 
research in health sciences by increasing the 
number of distinguished biomedical research 
centers of excellence. 

1 966 to 1 974. 
$26;3 million; 

NIH Health Research Facilities_ 
Support for construction ^ ?"?rn^<3eling , __ 
alteration/_and equipping new and existing 
buildings to be used for research in health- 
related sciences . 
1 957 to 1 972. 
$535 million. 

NASA Sustaining Universities Program 
To utilize universities in its mission- 
oriented programs^ while at the same time 
strengthening rather than weakening the 
universities' traditional teaching function. 
1962 to 1971 ; 
$224.8 million. 

bbD_Project_Themis _ _ _ 

Support of def ense-^related multidiscipiinary 
research programs at universities not heavily 
engaged in research for the federal 
government. 

1967 to 197U 

$95^5 million ; Themis provided start-up 
funding for 118 interdiscip.1 nary research 
programs at 76 universities . 
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Because statutory earmarkihg^ofNiH research funds was _ ^_ 
mihimai^ we decided to examine programs that provided institutional 
developmenc awa rds_ to determine^ whether c>ey on 
changes in_ institutional ranking i These award_prog rams provided 
federal funding to selected universities to_per f ormresearch in_ 
some general area or to strengthen their research and 
can_be distinguished from individual_pro ject grants that are 

institutional development award_programs that were in effect from 
1957_to_1974 to determine whether institutions that received these 
awards had any net change in rank over the 17-year period we 
examined. (See table 2.4.) 

Comparing the top 180 institutions ih_ 196^ with the top lOOin 
1984/_we found 67_institutions that_ were_ in the top 100 in federal 
research funds for both years and had not changed by merging with 
other universities or by splitting campuses. Of these 67 
institutions : 

— 22 moved up 6 or m6re_ranks from_1967 to 1984. 

— 25 stayed within_5 ranks of their 1967 rank. 

— 20 moved down 6 or more ranks from 1967 to 1984. 



The average award size for institutions with the greatest change in 
rank/ either up or down^ was_similar. In_addition, these awards 
were, on the average_about the same as awards made to institutions 
with the least change in ranking. (See figure 2.2.) 

For the 19 institutions that_entered the_t6p 100 by fiscal 
year 1 984 (listed earlier in table 2. 1 ) , 9 received institutional 
development grants. The average number of awards and award size 
was smaller than for the 67 institutions that were in the top 100 
of 1967 and 1984. 

Our data do_not demonstrate that receipt_of institutional 
development awards guarantees an increase in an institution ' s 
ranking for federal research dollars or is essential to entry into 
the top 100 institutions i 
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Figure 2^ 



I nfluence of Instituti onal Development 
' Fro^rams on Change in 
lQ&t4trUt ion a 1 Rank 



3.5 Average Number of Awards 



3.0 




SECTION 3 



ISFLUENGE OF FiE£D OEiii 




DISTRIBUTION Q] 



REg^ftRCH FUNDS 



F< 



b Federal funding when examined in total appears to be 
concentrated in relatively few ins titutions- and states . 
However t when federal research funds are examined by 
field of science^ the ins titutions and states that rank 
below the top in total_federai funding may become among 
the top in a particular field of science. 
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Figare 3,1 



Proportion o f Federal Research^ 
Institutions by Field -of S c4 




2% 

Psychology 
2% 

Math & Computer Science 

3% 

Other 

3% 

Social Science 
7% 

Environmental Science 

i-ife Science 
Physical Science 



Engineering 



Fiscal Year 1984 



Source: National Science Foundation; 



24 



24 



ERiC 



pro no ri^io n of federal r<^g«j a a »*r*h 
fund s ^o i nst i t ut i on ^ 
by fields of scienc e 

_ _ When federal research funding to institutions is exainihed in 
totalf it appears concentrated in a f ew_institutibhs arid states* 
However, when it is examined by field of science^ it becomes more 
disperjsed and institutions and states that rank belbw_the top in 
tctal funding rise into the top for a particular field of sciencei 

^ ::in_additxonp the proportion of federal research furids that a 
field_of science receives affects the_rank of institutions and 
states with respect to total funds* Institutions that receive. a 
larger portion of funds in a highly funded field of scierice will 
rank higher in total receipt of federal research funds* Similarly^ 
states that have a larger number of institutions receivirig funds in 
highly funded fields of science generally will ranJc higher in total 
receipt of federal research funds. 

:: _ _Figure 3.1 shows that in 1984 life sciences receives the 
greatest proportion of federal research furids to inst itutions-- 
oyer 58 percent. Engineering receives the riext highest proportion 
of funds. 
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Institutibnai rank: 
ri.eLda-^x — scienc e 



Because the life sciences receives the highest prbpbrtioh of 
federal research funds^ institutions, that rank highly in the life 
sciences tend to rank highly in total receipt of federal _ research 
funds. None of the institutions that ranks in the top 20 for life 
sciences ^ ranks below 27 in total federal research funds, 
institutions that receive little_br hb_ life sciences funds and 
therefore may rank low in total federal _ research funds may 
nevertheless rank high within other fields of science. (See table 
3.1.) For example : 

— In environmental science ^ Oregon .State University ranks 6 
while in total federal research funds it ranks 47. The 
University of Miami ranks 8 while in total federal research 
funds it ranks 59, 

— In_engineering r the University of New Mexico and New Mexico 
State University rank 8 and 9f respectively^ while overall 
they rank 50 and 63^ respectively. The University of 
Dayton ranks 11 in engineering arid 82 overall. 

Of the 80 institutions ranking below the top 20 in overall 
federal research funds ^ 40 rank in the top 20 for one or more 
fields of science. (See table 3,2,) 
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Rankings of the Top 


20 Universities 


and Colleges by Field Science For 




Field 


Total 


Field 


Total 


of 




federal 


of 


federal 


science 


R&D 


science 


R&D 


rank 


Life sciences 


rank 


rank Ptgineering 


rohk 


1 


jdflNs HOPKINS University 


i 


1 JOHNS HOPKINS UNIVERSITY 


1 


2 


UNIV of CAL SAN FRANCISCO 


15 


2 MASS INST OF TECHNOLOGY 


2 


3 


UNIVERSITY OF WASHINGTON 


4 


3 GEORGIA INSTITUTE OF TECH 


43 


4 


YALE UNIVERSITY 


11 


4 UNIV OF SOUTHERN CAL 


16 


5 


UNIV OF CAL LOS ANGELES 


6 


5 UNIV OF TEXAS AT AUSTIN 


22 


6 


HARVARD UNIVERSITY 


10 


6 PENNSYLVANIA STATE UNIV 


20 


7 


STANFORD UNIVERSITY 


3 


7 STANFORD UNIVERSITY 


3 


w 


Cni llMRtA IlKitV MAtKi htv 


5 


8 UNIVERSITY OF NEW MEXICO 


50 


? 


UNIV OF PENNSYLVANIA 


13 


9 NEW MEXICO STATE UNIV 


63 


10 


UNIV OF WIS-MADISON 


9 


10 UNIVERSITY OF WASHINGTON 


4 


11 


UNIVERSITY OF MICHIGAN 


12 


11 UNIVERSITY OF DAYTON 


82 


12 


YESHIVA UNIVERSITY 


27 


12 CARNEGIE-MELLON UNIV 


60 


13 


UNIVERSITY OF MINNESOTA 


17 


13 UNIV OF ILL URBANA 


18 


14 


WASHINGTON UNIVERSITY 


24 


14 UNIV OF CAL SAN DIEGO 


8 


15 


CORNELL UNIVERSITY 


7 


15 CORNELL UNIVERSITY 


7 


16 


DUKE UNIVERSITY 


23 


16 UNIV OF CAL BERKELEY 


14 


17 


UNIV OF CAL SAN DIEGO 


8 


17 UNIVERSITY OF IDAHO 


91 


18 


UNIV OF CAL BERKELEY 


14 


18 UNIVERSITY OF MICHIGAN 


12 


19 


MASS INST OF TECHNOLOGY 


2 


19 PURDUE UNIVERSITY 


37 


20 


UNIVERSITY OF CHICAGO 


19 


20 CASE WESTERN RESERVE UNIV 


34 




Physical sciences 




&ivironmential sciences 




1 


MASS INST OF TECHNOLOGY 


2 


1 WOODS HOLE OCNGRPHIC INST 


40 


2 


STANFORD UNIVERSITY 


3 


2 UNIV OF CAL SAN DIEGO 


8 


3 


CORNELL UNIVERSITY 


7 


3 UNI VERSITY OF WASHINGTON 


4 


4 


CALIFORNIA INST OF TECR 


29 


4 MASS INST OF TECHNOLOGY 


2 


5 


UNIV OF WIS-MADISON 


9 


5 COLUMBIA UNIV MAIN DIV 


5 


6 


UNIV OF ILL URBANA 


18 


6 OREGON STATE UNIVERSITY 


47 


1 


UNIV OF CAL BERKELEY 


14 


7 UTAH STATE UNIVERSITY 


85 


8 


UNIV OF PENNSYLVANIA 


13 


8 UNIVERSITY OF MIAMI 


59 


9 


UNIVERSITY or ROCHESTER 


25 


9 CORNELL UNIVERSITY 


7 


10 


UNIVERSITY OF CHICAGO 


19 


10 COLORADO STATE UNIVERSITY 


65 


11 


Ui^IV OF CAL LDS ANGELES 


6 


11 UNIVERSITY OF MICHIGAN 


12 


12 


UfllV OF TEXAS AT AUSTIN 


22 


12 UNIV OF HAWAII^ANOA 


66 


13 


m\Si or MD COLLEGE PARK 


44 


13 CALIFORNIA INST OF TECH 


29 


14 


HARVARD UNIVERSIVY 


10 


14 UNIV OF CAL LOS ANGELES 


6 


15 


MICHIGAN STATE UNIVERSITY 


38 


15 UNIV OF MD COLLEGE PARK 


44 


16 


UNIV OF CAL SAN DIEGO 


8 


16 UNIV OF SOUTHERN CAL 


16 


17 


COLUMBIA UNIV MAIN blV 


5 


17 UNIVERSITY OF COLORADO 


21 


18 


INDIANA UNIVERSITY 


49 


18 STANFORD UNIVERSITY 


3 


19 


YALE UNIVERSITY 


11 


19 UNIVERSITY OF ARIZONA 


35 


20 


JOHNS HOPKINS UNIVERSITY 


1 


20 TEXAS AiM UNIVERSITY 


52 
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Table 3.1 








Rahkirige of the Top 20 Uriiversitiea and Colleges by Field of Science For 


1984 


Field 




Total 


Field 


Total 


of 




federal 


of 




federal 


science 


R&D 


acience Other sciencea, not elae- R&D 


rank 


Social sciencea 


rank 


rank 


where classified 


rank 


1 


UNIVERSITY OF MICHIGAN 


12 


1 


STANFORD UNIVERSITY 


3 


2 


OHIO STATE UNIVERSITY,, 


52 


2 


UNIVERSITY OF MINNESOTA 


17 


3 


UNIV OF CAL LOS ANGELES 


6 


3 


UNIV OF TEXAS AT AUSTIN 


22 


4 


UNI V OF WIS-MADISON 


9 


4 


RUTGERS THE ST UNIV OF NJ 


68 


5 


STANFORD UNIVERSITY 


3 


5 


UNIVERSITY OF MICHIGAN 


12 


6 


HARVARD UNIVERSITY 


10 


6 


UNIVERSITY OF WASHINGTON 


4 


7 


JOHNS HOPKINS UNIVERSITY 


1 


7 


HARVARD UNIVERSITY 


10 


D 
O 


IINTV OF Tl 1 IRRANA 


18 


d 
0 


iiKiT\/FR<5tTV fir rrii nPAhh 


z 1 


9 


UNIVERSITY OF PITTSBURGH 


28 


9 


JOHNS HOPKINS UNIVERSITY 


1 


10 


MICHIGAN STATE UNIVERSITY 


38 


10 


OREGON STATE UNIVERSITY 


47 


11 


UNIV OF NC AT CHAPEL HILL 


30 


11 


TUFTS UNIVERSITY 


58 


12 


UNIV OF PENNSYLVANIA, 


13 


12 


WAKE FOREST UNIVERSITY 


96 


13 


COLUMBIA UNIV MAIN DIV 


5 


13 


UNIV OF MD BALT PROF SCH 


76 


12^ 


UNIV OF TEXAS AT AUSTIN 


22 


14 


UNIV OF CAL_SAN FRANCISCO 


15 


15 


YALE UNIVERSITY 


11 


15 


MASS INST DF TECHNOLOGY 


2 


16 


UNIVERSITY OF MINNESOTA 


17 


16 


YALE UNIVERSITY 


11 


17 


UNIVERSITY OF WASHINGTON 


9 


17 


UNIVERSITY OF IOWA 


31 


18 


UNIV OF CAL BERKELEY 


14 


18 


UNIVERSITY OF FLORIDA 


39 


1? 


UNiy OF CAL SAN FRAf«:iSCD 


15 


19 


COLUMBIA UNIV MAIN DIV 


5 


20 


PENNSYLVANIA STATE UNIV 


20 


20 


UNIV OF ILL CHICAGO 


73 




Hath arid computer scieneea 






Psychology 




1 


STANFORD UNIVERSITY 


3 


1 


UNIVERSITY OF PITTSBURGH 


28 


2 


UNIV OF RIS-MADISON 


9 


2 


STANFORD UNIVERSITY 


3 


3 


MASS INST OF TECHNOLOGY 


2 


3 


UNIV OF CAL BERKELEY 


14 


4 


NEW YORK UNIVERSITY 


26 


4 


UNIV OF CAL LOS ANGELES 


6 


5 


UNIV OF CAL BERKELEY 


14 


5 


UNIVERSITY OF MICHIGAN 


12 


6 


UNIVJF Mp CDLLEGE PARK 


^4 


6 


UNIVERSITY OF WASHINGTON 


4 


7 


CORNELL UNIVERSITY 


7 


7 


JOHNS HOFkINS university 


1 


8 


UNIV OF ILL URBANA 


18 


8 


UNIV OF SOUTHERN CAL 


16 


9 


UNIVERSITY OF WASHINGTON 


4 


9 


UNIV OF ILL URBANA 


18 


10 


UNIV OF TEXAS AT AUSTIN 


22 


10 


UNIV OF CAL SAN FRANCISCO 


15 


11 


UNIV OF CAL LOS ANGELES 


6 


11 


RUTGERS THE ST UNI VOFNJ 


68 


12 


UNIV OF PENNSYLVANIA 


13 


12 


UNIVERSITY OF MINNESOTA 


1 7 


13 


GEORGIA INSTITUJE OF TECH 


43 


13 


UNIVERSITY OF COLORADO 


21 


14 


PR I NCE TON UNI VERS I TY 


56 


14 


UNIV OF PENNSYLVANIA 


13 


15 


BROWN UNIVERSITY 


71 


15 


PENNSYLVANIA STATE UNIV 


20 


16 


YALE UNIVERSITY 


11 


16 


MASS INST OF TECHNOLOGY 


2 


17 


UNIV OF NC AT CHAPEL HILL 


30 


17 


HARVARD UNIVERSITY 


10 


18 


PURDUE UNIVERSITY 


37 


18 


UNIV OF CAL SAN DIEGO 


8 


1? 


HARVARD UNIVERSITY 


10 


1? 


DUKE. UNIVERSITY 


23 


20 


CARNEGIE-MELLON UNIV 


60 


20 


BOSTON UNIVERSITY 


42 



28 



28 





Table 








Institutions Rankinq 


in the Top 20 in One or More 


Fields of Science 


But Not in the Too 20 Overall 






Federal 










R&D 


rank 


Gebgrap 


hie 






1984 


State 


region 


a 


jBrown University 




71 


Rhode Island 


New Engl 


and 


Tufts University 




58 


Massachusetts 


New Engl 


and 


Woods Hole OceanograpLic Inst 


40 


Massachusetts 


New Engl 


and 


Boston University 




42 


Massachusetts 


New Engl 


and 


University of Rochester 




25 


New York 


Middle Atlantic 


Carnegie-Mellon University 


60 


Pennsylvania 


Middle Atlantic 


Princeton University 




56 


New Jersey 


Middle Atlantic 


Yeshiva University 




27 


New York 


Middle Atlantic 


Rutgers the State Univ of 


NJ 


68 


New Jersey 


Middle Atlantic 


New York University 




26 


New York 


Middle Atlantic 


University of Pittsburgh 




28 


Pennsylvania 


Middle. Atlantic 


University of Miami 




59 


Florida 


Sbuth Atlantic 


Duke University 




23 


N, Carolina 


Sbuth Atlantic 


Univ of MD Bait Prof Sch 




76 


Maryland 


Sbuth Atlantic 


University of Florida 




39 


Florida 


South Atlantic 


Georgia Institute of Tech 




43 


CSeorgia 


Sbuth Atlantic 


Wake Forest University 




96 


N, Carolina 


South Atlantic 


Univ of NC at Chapel Hill 




30 


N. Carolina 


South Atlantic 


Univ of MD College Park 




44 


Maryland 


South Atlantic 


Univ of Illinois Chicago 




7 3 


Illinois 


E, Nbrth 


Central 


Michigan State University 




38 


Michigan 


E, igbrth 


Central 


University of Dayton 




82 


Ohio 


E, Nbrth 


Central 


Indiana University 




49 


Indiana 


E, Nbrth 


Central 


Purdue University 




37 


Indiana 


E. Nbrth 


Central 


Case Western Reserve Univ 




34 


Ohio 


E, Nbrth 


Central 


Ohio State University 




32 


Ohio 


E. Nbrth 


Central 


University of Iowa 




31 


Iowa 


W, Nbrth 


Central 


Washington University 




24 


Missouri 


Nbrth 


Central 


Uniyof Texas at Austin 




22 


Texas 


W. Sbuth 


Central 


Texas ASM University 




52 


Texas 


W. South 


Central 


Colorado State University 




65 


Cbldrado 


Mountain 




New Mexico State Univ 




63 


New Mexico 


Mbuhtaih 




University of Idaho 




91 


Idaho 


Mbuntain 




University of Arizona 




35 


Arizona 


Mountain 




University of New Mexico 




50 


New Mexico 


Mbuntain 




Utah State University 




85 


Utah 


Mbuhtaih 




University of Colorado 




21 


Cblbradb 


Mbuntain 




Univ of Hawaii-Marida 




66 


Hawaii 


Pacific 




Oregon State University 




47 


Oregon . 


Pacific 




California Inst of Tech 




29 


Calif brnia 


Pacific 




Number of institutions 




40 






^As defined by the National Science Foundation i 
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state rankings— f^r jEields 



The top id states accounted for about 65 percent of the 
total federal research funds to These 
states in order of receipt of federal research funds are: 





California 




New York 


3i 


Maryland - 


i-. 


Massachusetts 


5i 


Pennsylvania 


6; 


Texas 


7, 


illihois 


8i 


Michigan 


9i 


North Carolina 


10. 


Washington 



States that rank below the top 10 in total federal research 
funding to ins ti tuticns can nevertheless rank in the top 10 for a 
particular field of sciencej^ jSee table 3.3.) tJtah^ for _ _ 
example f ranks 8 in environmental science and 24 in total federal 
research funds . New Jersey ranks 9 in math and computer science 
and 22 in total federal research funds. 
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Table 


3.3 








State Rankings by Fields of Science 








For 1984 






Field of 


Federal 


Field of 


Federal 


science 


Life 


R&D 


science 








rank 


rank 


Engineering 


rank 1 


1 




1 


1 


Maryland 


3 


2 


New York 


2 


2 


California 


1 


3 


Massachusetts 


A 




Pennsylvania 


5 


A 
■* 


lexas 


ti 

9 


4 


Massachusetts 


4 




r'ennsyxvania 


5 




New YCMTK 


2 






7 


Q 


LNew nexxco 


25 


7 


MatvlafKi 


3 


/ 


Onio 


11 


Q 


NT f^aT*irSl t »So 


9 


O 


Texas 


6 


9 


y^nnecuicuu 


12 


Q 


Georgia 


14 1 


ib 


Ml f^h"! cfpiri 


8 


xu 


ixxinois 


7 




Physical 






Envirohtnental 












sciences 




i 


^ CtX X X UX 1 1 i. Ct 


1 


1 


Massachusetts 


4 


2 


Massachusetts 


4 


2 


California 


1 


3 


New York 


2 


3 


New Yoiu'k 


2 




xxxxnoxs 


/ 


4 


Washington 


le 


-J 


-fennsyivania 


5 


5 


Colorado 


15 


is 
Q 


Texas 


6 


5 


Florida 


17 


7 


xnaiana 


18 


7 


Oregon 


21 


d 
o 


Michigan 


8 


o 
o 


Utah 


24 


9 


i-'icLu y xcti lu 


3 


_ 9 


Texas 


6 1 


16 

JL\J 


w i. acons J. n 


13 


10 


Maryland 


3 




Social 






Other 






sciences 






sciences 




1 


California 


1 


i 


California 


1 


2 


New York 


2 


2 


Massachusetts 


A 


3 


Michigan 


8 


3 


Texas 


6 


4 


Pennsylvania 


5 


4 


Qre^n 


21 


C 


Massachusetts 


4 


5 


New York 


2 


: 6 


Illinois 


7 


6 


Michigan 


8 


7 


Ohio 


11 


7 


Mihhesbta 


23 


8 


N. Csrolina 


9 


8 


N. Carolina 


9 


9 


Wisconsin 


i3 


9 


New Jersey 


22 


ID 


Texas 


6 


10 


Maryland 


3 



3i 
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Table 

State Rankings by Fields of Science 



Field of Math & Federal 

s cience conputer R&D 

rank sci^^nce^ rank^ 

1 California 1 

2 New York 2 

3 Massachusetts 4 

4 Pennsylvania 5 

5 Illinois 7 

6 Texas 6 

7 Wisconsin 13 

8 Mar]^and 3 

9 New Jers^ 22 
10 N. earoiina 9 



Field of 


J. cv<tcrjLct J. 








r^nk 


Psycholonv 


rank 


1 


California 


i 


2 


Pennsylvania 


5 


3 


New York 


2 


4 


Massachusetts 


4 


5 


Illinois 


7 


6 


Maryland 


3 


7 


Texas 


6 


8 


lyLtchigah 


8 


9 


N. Carolina 


9 


10 


New Jersey 


22 
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COMPARISON OF FEDERAL RESEARCH FUNDING 
TQ-^RE^LJiiTED^-SQCIOECON^ AND DEMOGRAPHIC FACTORS 

State rankings in receipt of federal research funds to 
institutions highly correlate with such factors as 
population/ number of employed scientists and engineers, 
number of Ph.D. 's granted. Correlations between federal 
research funds to institutions and such factors as state 
per capita federal research funds to ins ti tutions and 
federal extramural research and development funds to 
other than ins titutions are moderate. State per capita 
funding of higher education does not correlate with 
federal research funding. 



Total federal research funds 
research grant funds and /in 
are highly correlated to NIH 
schools . 



are highly correlated to NIH 
turri/ NIH research grants, 
research grants to medical 




Table 4,1 

Rank Order Cbrrelatiohs for Bemographic 
and Socloecbhoinlc Factors ^ 
1984 

Population rank d;85 

Employed scientists/engineers 0 ; 92 

No. of Ph.D.'s granted in science/engineering d;94 

State per capita funds to higher education 0.01 

State per capita federal R&D to institutions 0.52 

Federal extramural R&D to states 

excluding universities and colleges 0.77 

high number ihdicat(&s a high correlation; 



EKLC 
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to related factor-S 



We wan ted t6_ determine whether state demographic and 
sbcioecohomic factor s_influenced the patterns of distribution of 
federal research funds to institutions in those states . 
Demographic and socioeconomic factors are important as indicators 
of the resources a state has available that enable it to compete 
for federal research funds; 

Using a rank o^der correlation^ ^ we compared federal 
research funding with state demographic and socioeconomic 
factors. ^ (See table 4.10 The results_of the rank order 
correlation show the degree to which state rankings for various 
factors relate to state rankings in federal research funds to 
institutions . 

Drambgraphic factors 



.Population is a primary factor to be considered in relation 
to federal research funds. (See table 4.2.) Consideration of 
whether there is "undue concentration" of federal _ research funds 
involves the question of whether differences between the states 
simply reflect .differences in population si ze ; that is^ does the 
distribution of federal research funds simply_mirror each state's 
population. We found that generally states that _rank high in 
population rank, high in federal research funds to ins titutions . 
For example^ Calif brhia_ and iSTew York rank first and second^ 
respectively^ in federal research funds and in population. 
Nevada^ Montana^ and South Dakota rank 49, 5Q , and 51^ in federal 
research funds and 43, 44^ arid 45 in population^ respectively. 

Although the more populous states generally received more 
federal research furidirig than the less populous states^ we found 
that there were substantial differences between states with 
respect to the per capita share. of funds received. Table 4.2 
shows that some states with. smaller popuiat ions_receiye a higher 
per capita amount of federal research funds . For example^ 
Vermont ranks 49 in .population but 9 in per capita federal 
research funds and Nev^ Mexico rariks 3 7 in population but 4 in per 
capita federal research furids. 

We also wanted to see whether success in receiving federal 

research funds reflected the state's own commitment to higher 
education by using the state's per capita funding to higher 



^ Rank order correlation measures the extent to which two 
variables _are related or tend to vary. together . Correlations 
vary between values of ^1.00 arid +1.00;_both extremes represent 
perfect relationships. A correlatidri of zero indicates the 
absence of relationship between variables. 
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education as au indicator of its _ commitment; We found that state 
per capita funding of higher education has a low rank order _ 
correlation with federal research funds to ins titutions_wl thin a 
state; For example^ Alaska ^ which ranks 46 in federal research 
funds to ins ti tution^i ^ ranks iirst_in state per capita _ funding to 
higher education. Wyoming^ vzhich ranks 42 in federal research 
funds ^ ranks second in state per capita funding to higher 
education . 
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Table 


4.2 














State Rankings for Demographic Factors;, 1984 








.Federal 








Per .capita 










R&D funds 








federal 




irer capi-ucv 








to insti- 




State. 




R&b to 




Sua.ue ^uncio 






_ 


tutions 




population 




insti^^ 




uo nigner 


... . . 




state 


FY 1984 


Rank July 1984 


Rank 


tut ions 


Rank 




Rank 
























- - - 


(000 omitted) 
















California 


$ 792,770 


1 


25^622 


1 


$ 30.94 


11 




Q 




New York 


581,251 


2 


17,735 


Z 


32.77 


10 


X J J • DO 


\ 9 
X J 




Maryland 


532,841 


3 


4,349 


19 


122.52 


1 


-LI / • op 


0 0 

zz 




MassacHusettis 


453,875 


4 


5,798 


LA 


78.28 


2 


OD • J / 


4y 




Pennsylvania 


289,296 


5 


11,901 


A 

4 


24.31 


17 


_ b /. yb 


48 




Texas _ 


280,464 


6 


15,939 


3 


17.54 


27 


154. lb 


6 




Illinois 


226,377 


7 


11,511 


5 


19.67 


23 


yo« yy 


33 




Michigan 


157,889 


8 


9,075 


8 


17.40 


28 


lUo. /I 


28 




N. Carolina 


155,208 


9 


6,165 


10 


25.18 


16 


1 J /. i/ 


12 




Washington 


154,323 


Id 


4,349 


20 


35.48 


8 


J-zy . yp 


15 




Ohio 


148,999 


11 


10,752 


/ 


13.86 


37 


OD. D J 


41 




Connecticut 


128,786 


12 


3,154 


27 


40.83 


.5 


/ D • J t* 


46 




Wijsconisin 


126,771 


13 


4,766 


lb 


26.60 


15 


IDD. DU 


5 




Georgia 


98,665 


14 


5,837 


11 


16.90 


29 


J-VV • 


o 0 
3^ 




Color ac3b 


97,761 


15 


3,178 


n ~c 
ZO 


30.76 


12 


1 no QQ 

luy. oy 


zb 




Missouri 


94,072 


16 


- 5,008 


Id 


18,78 


24 


■7Q - "3^ 

y D. Jb 


44 




Florida 


91,555 


17 


10,976 


ir 


5;8.34 


42 


yi . b4 


38 




Indiana 


87,369 


18 


5,498 


14 


15.89 


31 


yo. DU 


0 A 

34 




Virginia 


83,170 


19 


5,636 


13 


14.76 


35 


y / • 


35 




Minnesota 


73,721 


20 


4,162 


21 


17.71 


26 


111. /I 


25 




Oregon 


72,618 


21 


2,674 


30 


27.16 


14 


"ITT 9 yi 


14 




New Jersey 


71,131 


22 


7,515 




$9.47 


39 


0 / • Jz 


39 




Tennessee 


65,865 


23 


4,717 


17 


13.96 


36 


_ yy. 83 


43 




Utah 


65,774 


24 


1,652 


35 


39.81 


6 


l.cD. bb 


18 




New Mexico 


65,427 


25 


1,424 


3 / 


4 5; 95 


4 


xzy . iH. 


16 




Iowa 


61,933 


26 


2,910 




21.28 


20 


IJp. oZ 


11 




Alabama 


60,489 


27 


3,990 




15.16 


33 


XOy. 4Z 


27 




Arizona 


54,295 


28 


3,053 


9i5 

40 


17.78 


25 


XftU . U D 


10 




D.C, 


46,096 


29 


623 


ft / 


73.99 


3 


XUX • U7 


31 




Louisiana 


40^098 


30 


4,462 




8.99 


40 


11c t^9 

lib. pz 


23 




Rnc>de Island 


35,219 


31 


962 


4z 


36.61 


7 


- OT 

yb. /I 


37 




Kansas 


25,845 


32 


2,438 


32 


10.60 


38 


151. Di 


7 




Hawaii 


2^,, 691 


33 


1,039 


39 


23.76 


18 


163. 08 


3 




Carolina 




'^4 


3,300 


A 

24 


7.40 


44 


11 J. lo 


24 




Oklahofria 


24,010 


35 


3,298 


25 


7.28 


45 


TAT OA 

107. 90 


29 




Nebraska 


23,816 


36 


1,606 


36 


14.83 


34 


1A4 • 22 


9 




N&n/ Hampshire 


22^409 


37 


977 


41 


22.94 


19 


43.63 


51 




Kentucky 


21,281 


38 


3,723 


23 


5.72 


49 


118. 81 


20 




Vermont 


18,412 


39 


530 


A n 

49 


34.74 


9 


61.85 


50 




Mississippi 


18,103 


40 


2,598 


Ji 


D • ^ / 


4fi 


1 1 C " QO 
IZD. OZ 


17 




Idaho 


15,765 


41 


1,001 


40 


15.75 


32 


105.48 


30 




Wyoming 


15,349 


42 


511 


50 


30.04 


13 


225.03 


2 




N. Dakota 


13,534 


43 


_ 686 


46 


19.73 


22 


158.88 


4 




Arkansas 


11,935 


:44 


2,349 


33 


5.08 


51 


86.54 


40 




West Virginia 


11,075 


45 


1,952 


34 


5.67 


50 


97.08 


36 




Alaska 


10,611 


46 


500 


51 


21.22 


21 


326.71 


1 




ix' crx aw cii. c? 


10,123 


47 


613 


48 


16.51 


30 


121.31 


19 




Maine 


7,999 


48 


1,156 


38 


6.92 


47 


68.80 


4 y 




Nevada 


7,299 


49 


911 


43 


8.01 


43 


78.13 


45 




MDntana 


7,014 


50 


824 


44 


8.51 


41 


117.93 


21 




S. Dakota 


4^ 701 


51 


704 


45 


6.66 


48 


80.81 


42 




Total 


$5,612,504 




236,161 




















Average $ 23.77 




$113.90 
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Socioecbndmic factors 

We wanted to examine the factors that pertain more directly 
to research capacity of states, (See. table 4 . 3 . ) Two 
socioeconomic factors that indicate the availability of 
researchers within a state are_the number of employed scientists 
and engineers and the number of Ph s granted in science and 
engineering by institutions .in_the state . We compared these two 
factors with federal research funding to institutions and found 
that states that rank high in number of employed scientists and 
engineers and in number of Ph.D.'s granted in science and 
engineering rank high in federal research funds to institutions. 

Federal extramural research and development funding to 
states is an indicator of the total federal research funding a 
state receives in addition to research funds for universities and 
colleges. Federal. extramural research and development funds 
include ^ all federal research and .development funds obligated to a 
state^_including research funds for federally funded research and 
development centers^ industrial firms universities and colleges, 
nonprofit institutions , and state and local governments . _ We 
subtracted out federal research funds to universities and 
colleges so as not to count it twice. We wanted to determine 
whether extramural research funds and research funds to 
institutions were related. We found that federal extramural 
research and development funds relate moderately to federal 
research funds to institutions. The top 10 states receiving 
federal extramural research and development funds include. 5 
states_that are not in the top 10 states for total federal 
research funds to institutions. They are Virginia, New Mexico, 
Ohio, Florida, and New Jersey. 
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Table 4.3 






- 

state 


R 5* n ii* i rtrtct ^ r\ir 


. Socioeconomic Factors 








1984 








Federal 






Federal 




_ B&b 






extramural 




f unc3s to 


^ - 

r«mplcyea 


NO .or 


R&D to 




uni versi ties 


SCI en CIS ts/ 


xfX\ • U • S 


states 


State 


and colleges 


f?ngi ne er s 


gr ant ed 


(a) 


Cai if or nia 


1 


1 


I 


1 


New York 


2 


2 


2 


3 


Maryland 


3 


1 0 


X 5 


6 


Massachusetts 


4 




4 


_ 2 


Pennsylvania 


5 


4 


6 


12 


Texas 


6 


3 


5 


7 


Illinois 


7 


p 


3 


18 


Michigan 


8 


8 


8 


22 


North Carolina 


9 


1 o 

1 7 


_ 9 


26 


Washington 


ib 


1 2 


14 


11 


Ohio 


11 




_ 7 


8 


Connecticut 


12 


lb 


19 


15 


Wisconyin 


13 


21 


11 


39 


Georgia 


14 


22 


20 


27 


Colorado 


15 


1 3 


1 7 


21 


Missouri 


16 


17 


18 


i4 


Florida 


17 


1 J 


12 


9 


Indiana 


18 


^ A 


10 


28 


Virginia 


19 


1 X 
x4 


1 P 


4 


Minnesota 


20 


X o 


2 1 


i3 


Oregon 


21 




2 7 


36 


New Jersey 


22 


•7 


1 3 


10 


Tennessee 


23 


9 


2 4 


16 


Utah 


24 


J u 




25 


Nev; Mexico 


25 


J 4 


3 7 


5 


Iowa 


26 


Vl 


23 


33 


Alabama 


27 


^ 0 


32 


20 


Ari zona 


28 


o b 
2d 


22 


23 


DC 


29 


11 


25 


17 


tiousiana. 


3b 


24 


33 


32 


Rhode Island 


31 


42 


31 


35 


Kansas 


32 


33 


28 


31 


Hawaii 


33 


35 


4b 


45 


South Carolina 


34 


29 


29 


29 


Oklahoma 


35 


27 


35 


40 


Nebraska 


36 


41 


34 


48 


New Hampshire 


37 


40 


41 


30 


Kisntucky 


38 


32 


36 


44 


Vermont 


39 


48 


44 


42 


Mississippi 


40 


36 


30 


41 


i_daho 


41 


39 


47 


24 


Wyoming 


42 


49 


45 


43 


North Dakota 


43 


50 


46 


46 


Arkansas 


44 


43 


42 


49 


West Virginia 


45 


38 


3 9 


37 


Alaska 


46 


45 


51 


47 


Delaware 


47 


37 


38 


34 


Maine 


48 


44 


49 


38 


Nevada 


49 


47 


48 


19 


Montana 


50 


46 


43 


51 


South Dakota 


51 


51 


50 


50 


(a) Excludes federal R&D to universities and 


colleges • 
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Relatxonship of NIJH research grants to 
state rank i n gs^ 

Because NiH research grants reprisserit 44 percent of the 
federal research grants , we wanted to determine how these grants 
influence a staters ranking in total federal research funds. We 
also wanted to determine whether NIH research grants to medical 
schools and the size of the medical school^ as measured_by the 
number of faculty^ are related to a state' s ranking in federal 
research funds^ NIH research grants to medical schools are about 
5G percent of total NiH research grants. 

We found a high correlation between a state '_s__rarikiri§ in 
federal research funds and a state's ranking in NIH research 
funds (.95). We also found a high correlation between the number 

of medical school faculty and a state's ranking in_federal 

research funds (.87). In addition state rankings for total NIH 
research grants highly correlated to state rankings for NIH 
research grants to medical schools (.97)._ This indicates that 
the extent of research activity at medical schools _is associated 
with the state's rank in overall federal research funding. 
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SECTION 5 



AND DISTRIBUTION OF 



^UNPS 



NIH and NSF peer review participants and the number of 
NIH and NSF awards are less concentrated than NIH and NSF 
research funds i 



Success rates for receiving NIH and NSF research funds 
can vary widely depending on the institution and are not 
necessarily related to rank within the top lOO. 

The research funds awarded by NIH and NSF^ which use peer 
reviewers from outside their agencies ^ were less 
concentrated in the top 1 than the funds awarded 

by the Department of Defense (DOb) , which uses internal 
agency review^ 
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Peer review and NIH and NSF 
research fun ds^ 

Peer reviewers from acadernia, industry, or other government 
agencies are used by NIH and NSF to select meritorious research 
projects for funding; According to NIH and NSF officials, peer 
reviewers are chosen for their expertise and serve as advisors 
9n?-y • _ N?^^"^ NSF prohibit peer reviewers from reviewing 
proposals from their home institutions; 

n^^^ ^^'^i^^ J^^s been criticized by many in the scientific 

community_as anVpld boy's network" that is biased in favor of 
established researchers and institutions . Measuring the validity 
of this criticism is a difficult task because peer review is 
subjective, involving judgment of many people on the merits of 
the proposed research. However, it is possible to examine the_ 
relationship between selected aspects of the awards process and 
the results of the process. We examined two kinds of 
relationships: (1) the relationship between the geographic and 
institutional distribution of awards with the distribution of 
peer reviewers and (2) the relationship between the amount of 
funding and the success rate^ of states and institutions. 

B-i stri bution of peer 



To examine the concentration of peer reviewers and awards, 
we compared the states and_institutions of the peer reviewers 
that NIH and NSF_used as advisors in 1984 with (1) total NIH and 
NSF research funds to states and ins titutions and (2) total 
proposals reviewed by and awarded to NIH and NSF from the states 
and ins titutions i 

By state, the data showed that: 

— For NSF,_the t6p_ib states accounted for 67 percent of 
NSF research funds to institutions. These states _ 
suppiied_57. 2 percent of the peer reviewer s , provided. 
54^3 percent of the proposals reviewed, arid received 58.2 
percent of the proposals awarded. 

— For NIH, the top 10 states accounted for 68 percent of 
the research funds to institutions. These states 
supplied 58;6 percent of the peer reviewers, provided. 
6ii2 percent of the proposals reviewed, and received 64.6 
percent of the proposals awarded. (See figure 5.1.) 



^Success rate is the percentage of proposals which receive 
awards relative to the total number of proposals reviewed. 
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Figure 5 .^ 

Comp arison of NSF Re searchi:i£xinds 
to Institutions with Peer Reviewers 
and Proposals Awarded 
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By institution^ distribution of peer reviewers showed 
similar relationships* (See figures 5.2 and 5.3.) The data 
showed that: 

— For NSF^ the top 28 institutions supplied approximately 
25 percent of the peer reviewers. _ They received about 2 
percent of the proposals awarded and about 46 percent of 
NSF research funds to institutions. 

For NIH, the top 20 institutions supplied about 30 
percent of the peer reviewers . They received about 33 
percent of the proposals awarded and about 44 percent of 
the NIH research funds to institutions. 



Fiqgre 5.3 



of NiH Research Funds 
±o ns wi-bh Peer Reviewers 
xpo sal s Awa rded 




Number 0< Peer Reviewers 
R&D Funds 



Success rate 



We examined success rate to assess the possibility that 
idwer ranked schools may actually have a better success, irate as a 
proportidn of proposals reviewed. Oh ah ins titutibhal_ basis > we 
found that the average institutional success irate was 37 percent 
for NIH and 40 percent for NSF. NIH ahd NSF success rates foir. 
ths- top 20 institutions are in the 36 to 76 percent range, with 
an avierage success rate of _43_ percent for NIH and 50 percent for 
NSF. . Institutions ranking below the top 20 have success rates in 
the 12 to 70 percent, range , with an average success rate of 38 
percent for NIH and 35 percent for NSF, 
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Table 5.1 



Parrkij eoT T tpa rf sorr of Top 10 States Rjg^i4U.4ig 
Research Funds From NSF^ NUHr aiid POD 



Total federal . _ ^ _ .. - _ Agency 

H&D to External peer review internal ^evi^w 

TnstTtattons NSF NIH DOD 



ealifornia California California Maryland 

New York New York New Yqrk_ California 

Maryland _ Massachusetts Massachusetts Massachusetts 

Massachusetts Illinois Pennsylvania Pennsylvania 

Pennsylvania Pennsylvania Texas_ _ Texas 

Texas Michigan Illinois New Mexico 

Illinois Texas Maryland _ New York 

Michigan Indiana N.Carolina Georgia 

N; Carolina Washington Connecticut Ohio 

Washington Wisconsin Washington Washington 



Table 3^ 



Percent -6f Research: and Dev^elopmenrt tro Top 10 - 
States, by Total -Federal^n^d by Selected Agencies 



^ Percent 

Federal research funds to cop 10 states 64.6 

NSF research funds to top 10 states 67.1 

NIH research funds to top 16 states 68.0 

DOD research funds to top 10 states 82.0 
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E ffect of external peer review on 
distribution of research funds 

- Because external peer reyx^ has been criticized as being 
biased > we compared state rankings for externally peer reviewed 
funds as represented_by NiH and NSF to state rankings for DpD 
research fiahdSi. which are gen^ externally peer reviewed. 

We wanted to determine vdiether external peer review or internal 
agency review would make ad in the state rankings and 

whether funding awarded through external peer review was more 
concentrated . 

For 1984, the data showed that: 

— A core of states rank within the top 10 for total federal 
research funds from mu, ^SF, and DOD^ These states are 
Galif orhia. New York, Massachusetts, Pennsylvania^ Texas ^ 
and Washington. 

DDD research funds, which are generally not externally 
peer reviewed, are more concentrated in the top 10 states 
than are NiH and NSF research funds. (See tables 5.1 and 
5.2.) 

This ebmparison does not indicate that the peer review 
E>rocess by itself yields a more concentrated distribution of 
funds . 



External peer review is peer review by experts located outside 
the agency awarding grants. 
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SUMMARY 



ftithough distribution of total federal research funds to 
institutions appears to be concentrated in a few states and 
institutions y this overall picture can be misleading. When 
related factors that influence the patterns of distribution of 
federal research funds are examined r a clearer picture is 
presented . 

Patterns of distribution of total federal research funds to 
institutions from 1967 to 1984 indicate that the system is stable 
and that once an institution becomes well established in a 
particular area^ it is able to continually attract federal 
research funds. However ^ the system is not closed because 
institutions can enter the top 100^ as 19 have done since 1967. 
In this period^ the data do not necessarily shew a relationship 
between change in an institution ' s rank and statutory earmarking 
and past institutional development award programs. 



Because fields of science receive different proportions of 
federal research fundSr an institution's overall rank will be 
affected by the field or fields of science in which it ranks 
highly^ if any. Institutions that rank highly in life science 
research tend to rank higher in federal research funds because 
life science contributes over 50 percent of all federal research 
funds . 

Demographic and sdcidecdndmic factdrs ^ including population/ 
employed scientists and engineers^ number of Ph . D. ' s granted in 
science arid engineering^ state per capita funds to higher 
education r arid federal extramural research arid development ^ are 
associated with a state's rarikirig iri_federal research funds. so_ 
that states that rank high iri these factors gerierally rank higher 
in total federal .research funds td irist itutions . Medical, school 
research also irifluerices a state' s_rarikirig because medical, 
schools receive the majority of life scierices research funds. 

While peer reviewed NIH arid NSF research furids appear to be 
cdriceritrated iri a few iristitutioris arid states ^ peer reviewers are 
more widely disbursed arid therefore are hot necessarily where the 
furids are. Iri additidri^__exterrially jpeer reviewed furids ^ as 
irepreserited by_NIH arid NSF, are less cdricentrated. in the top 10 
states thari DOD research furids ^ which are gerierally not 
externally peer reviewed. This comparison indicates that peer 
review does riot by itself account fdr the concentration of 
federal research funds to institutions. 
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Requests for copies of GAd reports should be sent to: 

U.S^ General Accounting Office 
Post Office Box 6015 
Gaithersburg, Maryland 20877 

Telephone 2D2-275-6241 

The first five copies of each report are free. Additional copies are 
$2.00 each. 

There is a 25% discount on orders for iOO or more copies mailed to a 
single address. 

Orders must be prepaid by cash or by cheek or money order made out to 
the Superihtehdeht of Docoments. 
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